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Method and device for providing information on the occupancy of milking stations of a milking 

system 

The object of the invention refers to a method as well as to a device for providing 
information on the occupancy of milking stations of a milking system. 

Although below the invention will be described with regard to the use of a milking 
system for the milking of cows, it will be pointed out that the method according to the invention 
or the device according to the invention for providing information on the occupancy of milking 
stations is also suitable for milking systems for the milking of other milk-producing animals, for 
example sheep, goats, donkeys, dromedaries, yaks, fillies, buffalo, horses and similar. 

In the course of automation of milking as well as of the monitoring of animals with 
regard to their milk output and health, it is known that the animals are provided with an animal 
identification unit. The animal identification unit may contain various types of information 
about the particular animal. 

For example, a system is known from EP 0 499 428 Al with an entry which has an 
identification sensor in a frame. The identification sensor has a transmitting antenna and a 
receiver antenna for animal identification. The animal identification unit (for example, label) 
includes an electronic circuit, which is activated by a polling electrical high-frequency radiation 
(RF frequency) from the transmitter antenna and sends back an identification signal. 

After performing an identification, an assignment is made to the milking stations from the 
sequence of identification of the animals. 

The assignment of individual animals to the milking station presents a problem when an 
animal or a signal could not be received with the required quality, whether because the animal 
identification means was damaged or got lost. 

This problem has already been recognized. A method is known for the correction of the 
assignment of animals to individual milking stations in EP 0 898 883 Al. For this purpose it is 

CONFIRMATION COPY 
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proposed that the expected amount of milk be determined based on historical milk measurements 
or those available in the past for the particular cows. 

The amount of milk actually milked is compared with the expected amount of milk. If 
the amounts of milk at the particular milking stations do not agree, then a correction is performed 
by the shifting of at least one or several of the expected amounts of milk relative to the historical 
amounts of milk for at least one milking station number. If a historical amount of milk can be 
assigned to the actual amount of milk, then we have a cow identification. 

The problem with this method is that a correction of the assignment is done only when 
the milking process has actually been performed and concluded. Especially in the case of 
animals whose milked milk must be separated, the correction is done at a point in time which is 
too late for separation of the milked milk. Moreover, there is a problem that the predicted 
amount of milk must be determined relatively accurately. If there are animals in an animal herd 
which give comparable amounts of milk, then unequivocal identification or assignment of the 
animals to milking stations cannot be done sufficiently so that a residual uncertainty remains. 

The reliability of assignment of animals to milking stations can be increased by another 
method, by having the identification of an animal take place at the milking station itself 
However, this involves increased expenditure for the installation and higher costs. 

Based on this, the goal of the present invention is to provide a method for information 
about the occupancy of a milking station, by means of which an increased reliability of 
assignment of animals to milking stations is achieved. Another goal of the invention is to keep 
the technical as well as the economical expenses low, especially to create the possibility of using 
the method in existing milking systems. 

These and other goals according to the invention are achieved by a method for providing 
information about the occupancy of a milking station of a milking system with the characteristics 
of Claim 1. Advantageous fiirther developments and embodiments of the method according to 
the invention are the object of the dependent claims. 

In order to provide information about the occupancy of a milking station of a milking 
system, according to the method of the invention it is proposed that for each animal that visits the 
milking system an information unit be formed in each case for the individual animal. In order to 
form these information units, the animals are detected by a sensor in a sequence and are 
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subjected to additional identification processes. The sensor detection and the identification 
processes are adjusted to one another in such a way that an assignment of the particular data 
detected by sensors and the data determined by the identification process of an information unit 
is possible. The sensor data and the data determined by the identification processes each form an 
information unit which is assigned to a given animal. The information units of the animals 
which are assigned to the individual animals are made available to the particular milking stations 
at which the animals belonging to the information units are located. By this procedure 
information about the occupancy of the individual milking stations is provided. 

A process control is provided for the processing of the data. This can be part of a herd 
management system. 

The data detected by the sensors may contain the ordinal numbers of the sequence in 
which the individual animals occupy the milking stations. Thus, for example, the first animal 
occupies a first milking station, the second animal a second milking station, a third animal a third 
milking station, etc. These data detected by sensors are assigned to the data determined during 
an identification process. For this purpose, during the identification process, the information on 
the individual animals is read fi-om the animal identification means. If the identification process 
was successful, then, for example, the information unit of a first animal contains the ordinal 
number as well as the first individual information belonging to the first animal which were 
determined in the identification process. Hereby the first animal occupies the first milking 
station. The information unit thus formed is made available to this milking station. If during an 
identification process no data are determined for an animal, then this is also indicated in the 
information imit. An unsuccessfiil identification process can occur, for example, when the 
animal has no animal identification means, or if this is defective, or insufficient signal was 
received. Then no concrete information on the animal can be assigned to the information unit. 
Assignment to the milking station exists. 

By conducting the process according to the invention in this way, two groups of 
information units or milking stations arise: the first group contains the milking stations with 
complete information units. The second group contains milking stations or information units in 
which sensory data exist but for which no correct identification of the animal occurred. The 
assignment of the information units to the individual milking stations nevertheless proceeds 
reliably, so that no "shifting" of the data occurs. 
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When a comparison is made of the data of a herd management system and the 
information units, then from this the number of animals can be determined for which no sensor 
data are available. These are the animals which were not recognized. The herd management 
system can provide data on the individual animals that were not recognized. The nonrecognized 
animals can be indicated in the herd management system or with the aid of it. Preferably, the 
information units for which there was no correct animal identification are indicated in the 
milking parlor and/or at the milking station. To simplify handling, preferably a signal is 
produced at the milking station, especially a warning signal and/or a request to the operator to 
identify the animal located at the milking station. This procedure opens up the possibility for an 
operator to check if the identification means is damaged and/or missing. Optionally, the 
replacement of the identification means can also be performed at the milking station. 

In a preferred further development, it is proposed that the sensor detector of the animals 
be done essentially before identification. The sensor detection of an animal can also provide a 
signal for triggering an identification process so that sensor detection of the animal as well as the 
identification process of the same animal soon follows. A very good synchronization between 
the sensor detection and identification of an animal is achieved by this preferred embodiment of 
the method. A reverse procedure is also possible. 

The sensor detection can occur by optical means, especially by at least one photoelectric 
barrier or a camera system. The detection can also be achieved using sensors, especially 
approach sensors which trigger a signal when an animal approaches. The use of acoustic sensors 
or a scale or similar can also be provided. Detection of the temperature is also possible. 

Other variations for performing the sensor detection of the animals are also possible, 
whereby it is essential that each animal be detected individually without it being necessary that 
the identification of the animal would have to occur at the same time. With the detection of the 
animals by sensor it is determined if an animal is present at all. As a rule, the identity cannot be 
determined in this way. 

Altematively, it is proposed that the sensor information be realized through another 
animal identification. 

The sensor detection of the animals preferably occurs at an entry to the milking system. 
It is also possible to perform several sensor detections on the way to the milking system. In this 
way the direction of movement of an animal and possibly also its speed can be determined. This 
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is especially advantageous when there is a danger that an animal already detected by a sensor can 
be detected again when it moves backwards. If the direction of movement of the animal is 
known, then an error correction can be performed or a deactivation of the sensor detection can be 
achieved when it is found that the animal moved backwards. 

To carry out the identification processes of the individual animals, it is proposed that the 
animals pass through an identification area in succession. The identification process of an 
animal occurs in such a way that the individual information on the animal is read from 
information means that the animal carries, using an identification device. The identification 
means are means of any type that can be used for the identification of animals. These can be, for 
example, subcutaneous identification means, ear marks, neck and foot labels, as well as 
intelligent labels, for example for recognizing of the animal in heat, or using integrated sensors. 

The method according to the invention is also suitable for automatic or semiautomatic 
milking systems, and preferably for robot-supported systems. It is provided preferably for 
conventional milking systems. These include especially group milking parlors, side-by-side 
milking parlors, herring-bone milking parlors or also milk carousels. 

Another task of the present invention is to provide a device for providing information on 
the occupancy of milking stations which has a simple construction and especially which can be 
provided with low technical expenditure. 

According to the invention this task is solved by a device with the characteristics of 
Claim 8. Advantageous fiirther developments and embodiments of the devices are the object of 
the dependent claims. 

The device according to the invention for providing information about the occupancy of 
milking stations of a milking system has at least one identification device with the aid of which 
each animal is subjected to an identification process. With the identification process, the 
individual animals are identified, if this is possible. If identification is possible, then the 
individual data of the animal are read firom the animal identification means which is carried by 
the particular animal. These data are stored in an information unit. If the particular animal could 
not be identified, this fact is also stored as information in the information unit. 

At least one detection device is assigned to each identification unit. The detection device 
has at least one sensor. Each animal is detected with the aid of the detection device. In this way 

6 



wo 2005/043988 



PCT/EP2004/012534 



it does not matter whether the animal carries an identification means or not. The decisive thing 
is that the animal is detected as such. An information device is connected to the detection device 
and identification device using information technology. With the aid of this connection, the 
identification device sends signals to the information device. The detection device also sends a 
corresponding signal after detection of an animal to the information device. The information 
device makes information imits available at least for the milking stations. The information units 
contain information which was obtained fi-om the identification process of an animal as well as 
fi-om the sensor detection of the animal. 

With the aid of this device according to the invention, the possibility is created to 
represent the occupancy of the milking station of a milking system. In this way, the milking 
stations can be provided with the corresponding output units. The output unit preferably has 
optical and/or acoustical means. 

With the aid of an optical output unit, an operator can read at each milking station which 
animal occupies the milking station. A prerequisite for this is that the identification process was 
successful. If this is not the case, then the person can be made aware optically and/or 
acoustically of the fact that the respective milking station is occupied by an animal which was 
not identified unequivocally. The alarms can also be transferred to a herd management system 
where they can be stored and processed. 

The output of the information of the information device can also occur at a central 
location. Combinations are equally possible. 

If an operator has been made aware of the fact that a milking station is occupied by an 
unidentified animal, then the operator can optionally decide about further proceedings. As long 
as the operator knows the animal or knows that information about the animal can be obtained 
from other sources, for example an earmark, the operator at the milking station can enter the 
missing identification information through a corresponding input unit. 

However, the possibility also exists to preliminarily remove or separate the milked milk 
of an animal which was not identified, as a precautionary measure, using a control at the milking 
station. 

If the device for providing information functions in cooperation with a herd management 
system, then, for example, a database can be made available to an operator containing 
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characteristic properties of the individual animals. Using corresponding query algorithms, from 
the database it can be identified as to which animal occupied the milking station. Such an 
identification can also be simplified by the fact that in the database only the data of those animals 
are provided which have not yet been identified. This is expedient in the case of small herds or 
in cases in which the number of still undetected animals is small. Using optical systems, for 
example camera systems, image recognition methods or similar, the identification of an animal 
can be automated even fiirther. Especially, a picture can be taken of each animal which was 
detected by the sensors of the detection device but which were not identified, and then this image 
will be assigned to the information units in order to make subsequent assignment possible. 

The detection of the individual animals preferably occurs before an identification process 
is performed. For this purpose it is proposed that the detection device be pointed in the direction 
of the milking stations before the identification device is arranged. 

The detection device has at least one sensor. Hereby we preferably deal with optical 
sensors. A sensor can also be a complex sensor system. Preferably the detection device is 
formed by at least one photoelectric barrier. 

Every time an animal passes through the detection device, the photoelectric barrier yields 
a pulse. This pulse or signal activates a counter. The counter status corresponds to the ordinal 
number of the animal and this ordinal number is assigned to a milking station. 

Since it never can be ensured that an animal will not go from a forward movement to a 
backward movement, a movement in the backward direction could under certain circumstances 
lead to erroneous interpretations and thus to inappropriate assignment of the animal to a milking 
station. In order to avoid this, it is proposed that at least two detection devices be provided 
which are arranged in the direction towards the milking stations one after the other. From the 
time displacement that is obtained from the speed of movement of the animal and the distance 
between the detection devices, the direction of movement of the animal can be determined. The 
distance between at least two detection devices should be sufficiently large. 

The identification device is preferably an identification device which has a transmitting 
and/or receiving unit. The identification devices can be identification devices which are 
themselves already known. 
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In yet another advantageous embodiment of the invention it is proposed for the 
documentation of the processes that the information device have at least one memory imit. 

Especially it is proposed that the information device be connected to a herd management 
system by information technology. As a result of this information exchange between the 
information and the herd management system can be established. Thus, in the herd management 
system other individual data of the animals can be deposited which are made available to the 
information device. Conversely, the information device can provide information to the herd 
management system. Especially information about animals or groups of animals which were not 
completely identified are deposited in the herd management system. In this way the herd 
management system can check, for example, if the animals are new acquisitions which have not 
yet been detected. There is also the possibility imder certain circumstances after a milking 
process that the animals which were not identified be separated, in order to have these then 
equipped with the necessary animal identification devices. Optionally, defective animal 
identification devices can be repaired or replaced again. 

It is of special advantage when the device is designed so that the information device is 
connected with a milking station control using information technology. This opens up the 
possibility of carrying out a milking process on animals which were not identified, whereby the 
milked milk of these animals is separated as a precaution. 

The method according to the invention as well as the device according to the invention 
has numerous advantages. Especially, with the aid of the method according to the invention as 
well as with the device of the invention, it is achieved that unequivocal assignment of animals to 
milking station is provided. Moreover, information is provided about the milking station in 
which animals that have not yet been identified are located. Such information is available at a 
time before the milking process so that there is a possibility of taking appropriate measures 
without which the milked milk of the unidentified animals possibly could reach the usable milk, 
although this should be avoided. 

Further details and advantages of the invention will be explained with the aid of the 
practical example shown in the drawing, without the invention being limited to the object of the 
drawing. 

The following are shown: 
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Figure 1 is a schematic illustration of a stall arrangement and 

Figure 2 shows schematically a device for providing information for the milking station 
occupancy of a milking system. 

Figure 1 shows a stall arrangement 1 with a milking room 2. The milking room 2 has 
milking stations 3, 4, 5 arranged in series. The milking stations 3, 4, 5 can be reached from a 
gangway 6 running parallel to the milking stations. Each milking station 3, 4, 5 has an entrance 
railing 7 and an exit railing 8. The gangway 6 is dimensioned so that animals following one 
another cannot overtake one another. Furthermore, the gangway 6 and the entrance railing 7 are 
dimensioned so that when the entrance railing 7 is open, the gangway 6 is blocked to the animal, 
so that the animal will necessarily be led to a milking situation. This situation is shown at 
milking station 4. On the other hand, the exit railing 8 is designed so that in the open position in 
which an animal can leave a milking station the animal can go along only a predetermined path. 

At the entrance of gangway 6 an identification device 9 is arranged. With the aid of the 
identification device 9, the individual animals which go into gangway 6 in the direction of the 
milking stations, are always subjected to an identification process. The identification process 9 
preferably works without contact. Specifically, it has a transmitting and/or receiving unit. With 
the aid of the identification unit 9, the animal identification means, in which characteristic 
quantities of individual animals or data are deposited and which are carried by the animals, are 
read. 

Viewed in the direction of the milking stations, two recognition devices 10, 11 are 
arranged in front of the identification device 9. The recognition devices 10, 1 1 are arranged at a 
distance from one another. Preferably they have sensors which detect the animals moving in 
gangway 6 and in the direction of the milking stations. The recognition devices 10, 1 1 
preferably have photoelectric barriers. The recognition devices 10, 1 1 detect the animals and 
assign to them, for example, an ordinal number. This ordinal number, together with the data 
obtained by the identification process, are assigned to an information unit. Since the milking 
station to which an animal arrives is known, the information xmit is made available at least in this 
milking station. 

After the completion of the milking process, the animals or the animal leave/leaves the 
milking room 2 and arrive/arrives at the feeding stations 12. For this purpose, a gate 15 at the 
end of gangway 6 is opened. The animals that are in the feeding station area 13, can leave it 
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through a railing 14, which is opened and closed automatically, for example in order to go back 
to the bedding area 16. 

Parallel to the milking stations 3, 4, 5, at least one milking robot 17 is arranged. In the 
practical example shown, the milking robot 17 can be moved in the longitudinal direction of 
milking stations 3, 4, 5. 

The arrangement described above can be fundamentally transferred not only to milking- 
robot-supported systems. The identification device as well as the recognition device as well as 
their functional cooperation can also be realized in conventional milking systems as well as in 
semiautomatic milking systems. The possibility also exists that the inventive idea can be 
transferred to carousel milking installations or other milking installations with other moveable 
transport devices. The arrangement of the milking stations can be selected arbitrarily in a 
milking system. Hereby, it can, for example, be a side-by-side milking installation. 

Figure 2 shows schematically and diagrammatically a device for providing information 
on the milking station occupancy of a milking system. The device has an identification device 9 
and a detection device 10. The detection device 10 in the practical example shown is formed by 
two photoelectric barriers 18. The identification device 9 and the detection device 10 are 
connected to an information device 19 using information technology. 

The identification device 9 provides signals to the information device 19, whereby the 
meaning content of the signal depends on whether an identification process was carried out 
successfully or was unsuccessful. If the identification process of an animal was carried out 
successfully, then the identification device 9 transmits the individual quantities or data belonging 
to the specific animal to the information device 19. If the identification process failed, which can 
occur, for example, due to the fact that an animal has no identification means, then a 
corresponding signal is transmitted to the information device 19. It is further possible that in this 
case no signal is transmitted from the identification device to the information device. 

Before an identification process occurs in the identification device 9, detection of the 
animal in the detection device 10 occurs. The detection of the animal occurs with photoelectric 
barrier 18 in the practical example shown. The signals provided by the identification device 9 
are assigned to the signal of the detection device, so that an information imit is formed for each 
animal. 
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Optionally the information device 19 is connected to a milking station 3 via a herd 
management system and, for example, milking control equipment. Optical and acoustic output 
units 20, 21 are arranged at milking station 3. The acoustic and optical output imits 20, 21 can 
also be combined into one constructional unit and especially incorporated into existing 
equipment. 

Furthermore, it can be seen from the representation in Figure 2 that the information 
device 19 is connected to a herd management system 22. Exchange of information can take 
place between the information device 19 and the herd management system 22. Thus, for 
example, the information device 19 can request further data from the herd management system 
22 on animals which were identified. Conversely, the information device 19 can provide data of 
the identified or not identified animals to the herd management system 22. 

In order to document the milking station assignment, the information imit 19 is connected 
to a documenting unit 23. The documentation can be performed vdthin the herd management 
system. The documentation can be provided, for example, in the form of a paper printout or on 
the monitor screen. 

The information device 19 can also be connected to a milking station control device 24. 
Depending on the information content of the information units provided by the information 
device 19, the milking station control 24 can trigger different control processes. Hereby, for 
example, it can deal with the separation of the milked milk when it becomes known from the 
information content of the information unit that the milked animal has not been identified 
unequivocally. There is also the possibility that a marking device, not shown, is provided for 
example at the milking station, with the aid of which the unidentified animal is marked. The 
marking can be done, for example, in the form of color markings or other marking means so that 
the animal can be separated from the herd by an operator more easily when this animal is to be 
provided with an animal identification means. The milking station control can also be equipped 
in such a way that the unidentified animal is led to a separation area in order to be provided there 
with an animal recognition device. 

With the aid of the design of the method as well as of the device according to the 
invention it is achieved that unequivocal assignment of the animals to milking stations is 
achieved in the front area of a milking process. 
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Reference list 

1 Stall arrangement 

2 Milking room 
3, 4, 5 Milking station 

6 Gangway 

7 Entry rail 

8 Exit rail 

9 Identification device 
10,11 Recognition device 

12 Feeding stall 

13 Feeding stall area 

14 Railing 

15 Gate 

16 Bedding area 

17 Milking robot 

1 8 Photoelectric barrier 

1 9 Information device 

20 Acoustical output unit 

2 1 Optical output unit 

22 Herd management system 

23 Documentation unit 

24 Milking station control 
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